Purpose: To determine whether an experiential nutrition education intervention focusing on spices and herbs (''Spice MyPlate'') is feasible and improves diet quality and healthy eating attitudes among an urban and predominantly African-American sample of adolescents more than standard nutrition education alone.
Introduction
The prevalence of childhood and adolescent obesity has been increasing rapidly in the United States. Data from the Centers for Disease Control and Prevention's National Health and Nutrition Examination Surveys (NHANES) revealed an increase in the prevalence of obesity among 12-to 19-yearolds, from 6.1% in the first NHANES in 1971-1974 to 18.4% in NHANES 2009-2010. 1 Although the prevalence of obesity among 2-to 11-year-olds has oscillated during the past decade, there has been a persistent increase in obesity among 12-to 19- year-olds nationwide. 1 These data suggest a particular need for health promotion interventions among high school students.
The repercussions of the increase in childhood and adolescent obesity are severe and pose a substantial public health problem. Obese children and adolescents are more likely to develop type 2 diabetes, 2 possess cardiovascular disease risk factors, 3 and suffer from discrimination, low self-esteem, and other social and psychologic problems. 4 Although obesity is multifactorial in etiology, poor diet quality has been identified as a particularly profound risk factor. 5, 6 Diet quality is also an important predictor of chronic disease, and the importance of healthy eating habits in childhood for health across the lifespan is well recognized. [7] [8] [9] [10] Consequently, many interventions aimed at improving the diet quality of children and adolescents have been conducted. Although the results of these interventions have been mixed, [11] [12] [13] [14] [15] a number of factors associated with diet quality have been identified, including general nutrition knowledge, cooking skills, involving children in food preparation, recording dietary intake, growing healthy foods, experiential learning through group participation, and exposure to healthy foods at markets. 15, 16 Despite these advances in the understanding of factors associated with healthy eating habits, certain subgroups of children and adolescents face unique challenges to improving the quality of their diets. Children and adolescents living in urban areas, racial minorities, and those of lower socio-economic status often face limited access to healthy foods. 17, 18 Cultural factors, including differences in cooking and flavor preferences, may further limit the effectiveness of the standardized nutrition education typically offered in urban schools with students from predominantly minority backgrounds. Thus, novel nutrition education programs appear to be warranted for these settings. One nutrition education intervention that effectively espoused a more experiential and culturally tailored approach to improve diet quality and healthy eating attitudes among children was ''LA Sprouts.'' 15, 19 Inspired in part by the success of LA Sprouts, the purpose of this study was to develop and evaluate an experiential nutrition education program tailored for students in urban and predominantly African-American high schools. There was a dire need for such a program, because the prevalence of obesity among African-American 12-to 19-year-olds is the highest of all racial groups. 1 The setting for the implementation and evaluation of this nutrition education program was Baltimore, Maryland, a city rife with socioeconomic hurdles and a preponderance of ''food deserts'' in which access to healthy foods is limited. 20 Community stakeholder engagement with parents, students, and school faculty revealed that experiential nutrition education featuring cooking skills and an emphasis on flavorful foods that students enjoy would help promote sustainable dietary improvements in our target population.
Accordingly, a nutrition education intervention focusing on experiential learning through cooking and seasoning healthy foods with spices and herbs, entitled ''Spice MyPlate,'' was developed. Spice MyPlate emphasized the flavor enhancement and simple cooking applications of spices and herbs to encourage healthy dietary changes. The primary goal of the Spice MyPlate program was to provide urban and predominantly African-American high school student populations with the knowledge, skills, and motivation to eat healthier diets in accordance with U.S. Department of Agriculture (USDA) MyPlate. 21 This pilot study evaluated the hypothesis that the Spice MyPlate curriculum would be feasible as an adjuvant to standard nutrition education and would improve indicators of diet quality and healthy eating attitudes among urban and predominantly African-American high school student populations more effectively than standard nutrition education alone.
Methods

Design
A controlled, two-arm, school-based intervention was conducted comparing standard nutrition education (control group) with standard nutrition education plus the adjuvant Spice MyPlate intervention (intervention group).
Setting and Participants
The study was conducted in the spring of 2013 at two public high schools in Baltimore, Maryland. The two schools were generally similar with respect to socioeconomic status (free or reduced-price school meal participation: School A, 75%; School B, 74%), racial minority composition (School A, 88%; School B, 99%), location (both located in East Baltimore), and the relatively high prevalence of ''food deserts'' in the neighborhoods in which students reside.
All students in grades 9 through 12 from both participating high schools who could read and write in English were eligible to participate in this study. Students who did not agree to provide assent and obtain consent from a parent or guardian were excluded from the study. Potential participants were recruited by flyers posted at each school. Study enrollment was limited to 55 participants obtained through a convenience sample at each school (1:1 intervention to control ratio, 110 total participants) in order to maintain intervention session sizes of fewer than 30 students. Participants in both the intervention and control groups received gift cards to one of two local grocery stores ($25 for each complete set of food logs and study surveys returned at baseline, intervention midpoint, intervention end, and follow-up, and $50 if all food logs and study surveys were completed [potential for a total of $150]), the 12 core spices and herbs used in the intervention (approximate value $50), and a variety of kitchen tools (hot plate, slow cooker, measuring cups, etc. [approximate value $50]) for their participation in the study. The Institutional Review Board of the University of Maryland School of Medicine and the administration of the participating high schools approved this study. Informed written consent from parents or legal guardians and written assent from all participating students were obtained prior to the beginning of the study.
Description of the Control Group
Participants in the control group received 1 hour of lecturebased nutrition education in the USDA MyPlate guidelines. This nutrition education session was representative of the type of nutrition education typically offered in Baltimore high schools and featured general instruction on the five food groups of USDA MyPlate, examples of healthy foods that fit each of the food groups of MyPlate, practical ways to eat in accordance with the MyPlate guidelines, healthy serving sizes, and how to track and record food and beverage intake using 3-day food records (the method of dietary assessment used in this study). This nutrition education session was provided to study participants at School A (control group) during their regularly scheduled health education curriculum time during the school day. The School A coordinator for HealthCorps, 22 a national program aimed at reducing the prevalence of childhood and adolescent obesity through healthy lifestyle programming in schools, led the nutrition education session. A wait list control design was employed, because all participants in the control group were invited to receive the Spice MyPlate nutrition education intervention offered at School A after the conclusion of the study.
Development of the Spice MyPlate Intervention
In light of the multifaceted challenges to improving diet quality among high school students in Baltimore, an interdisciplinary team from the academic, dietetic, public health, communitybased nonprofit, and public school system communities sought feedback from community stakeholders and collaborated in the development of the Spice MyPlate nutrition education program for students in urban and predominantly African-American high schools. Stakeholder engagement with students (conducted during health education class), teachers (through interviews), and community-based health professionals (through interviews) who worked with the students in the schools in this study was also conducted to help develop an intervention that would be feasible, engage the students, and identify the most important needs for intervention. The stakeholder engagement process revealed that flavorful food, affordable ingredients, convenience, and time-efficient cooking and meal preparation were important factors for healthy eating in this student population. Spices and herbs were hypothesized by the research team, and confirmed by community stakeholders, to be an effective program focus to help motivate the students to achieve improvements in diet quality. This hypothesis was based on the belief that spices and herbs could help improve the flavor of, and therefore the willingness of students to consume, a variety of healthier foods.
Description of the Spice MyPlate Intervention
The Spice MyPlate intervention was composed of six weekly nutrition education sessions that focused on using spices and herbs to eat a diet in accordance with the USDA MyPlate guidelines. The intervention was provided to participants at School B (Spice MyPlate group) during health education class during the school day. In order to accommodate the schedules of all participating students and maintain the desired student to teacher ratio of less than 15:1, the six weekly Spice MyPlate intervention sessions were split into two groups at different times in the school day. The School B coordinator for Health-Corps led the Spice MyPlate intervention sessions. Assistance in leading each intervention session was provided by the Community Programs Coordinator from The Institute for Integrative Health, 23 a Baltimore-based nonprofit with established relationships in the Baltimore City Public School system. The two Spice MyPlate instructors allowed for a student to teacher ratio of less than 15:1. Each intervention session was 1 hour in duration, and an overview of the 6-week Spice MyPlate nutrition education curriculum is presented in Table 1 .
Twelve spices and herbs-cinnamon, black pepper, red pepper, basil, garlic, oregano, thyme, nutmeg, ginger, turmeric, rosemary, and cumin-were chosen as the core focus of the Spice MyPlate curriculum. These spices and herbs were chosen on the basis of their accessibility at many food markets, cultural acceptability, relative affordability, general palatability, cooking versatility, health benefits, [24] [25] [26] [27] and a desire for a combination of familiarity and novelty for participating students. For instance, spices and herbs that were believed to be prohibitively expensive (such as saffron), not readily available in underserved communities (such as whole vanilla beans), or featured a taste that might be overpowering for adolescent palates (such as ground cloves) were not included in the intervention.
In light of the feedback received from community stakeholders, an emphasis on experiential education was incorporated into each session. Cooking and meal preparation, creation of novel recipes and flavor combinations, engaging group activities, interactive educational games, and colorful ''flavor profiles'' included in a notebook for each participant detailing the sensory, culinary, and health properties for each of the 12 core spices and herbs were the primary vehicles of nutrition education. In addition to the 1 hour of standard nutrition education that preceded the Spice MyPlate curriculum and emphasized the USDA MyPlate guidelines (identical curriculum to the control group), participants in the intervention group received the following: six classroom-based sessions of the Spice MyPlate curriculum that were each 1 hour in length, a 1-hour tour of a local grocery store (located approximately 1 mile from School B) aimed at teaching the students how to choose healthier foods while on a budget, and 2 hours of cooking sessions with a professional chef that featured kitchen safety, a variety of simple cooking methods (stovetop, slow cooker, hot plate, etc.), knife skills, and using spices and herbs to enhance the flavor of healthy foods. The Spice MyPlate intervention was designed to be timeefficient in light of the limited amount of school curriculum time that is generally available for health education. Thus, although each session focused on two particular spices or herbs, experiential reinforcement of each lesson was achieved through recipe preparation incorporating the spices and herbs focused upon during other intervention sessions.
Dietary Assessment
Three-day food records (including a weekend day) were used to assess the dietary intake of participating students during the study. This validated 28 method of dietary assessment was selected because of the consensus among the researchers, registered dietitians, and stakeholders in the schools and community that 3-day food records would be the most feasible and culturally appropriate method of dietary assessment for this population and study setting. Research staff instructed participants to complete their 3-day food records in real time during the 3-day period. Recognizing that this was not always feasible, students were instructed to complete any food record entries missed during the day at the end of each day. Participants in both the intervention and control groups provided 3day food records prior to the standardized nutrition education session received by both study groups (baseline), and at 3 weeks (intervention midpoint), 6 weeks (intervention end), and 10 weeks (follow-up). The 3-day food record data were entered into an electronic database and all data were reviewed by both a registered dietitian and the researchers as a quality control measure. Data that the research team determined to be unreasonable or incomplete (for instance, no serving size information) were treated as missing data and not included in the analysis.
USDA SuperTracker was used to quantify the food record data into amounts of each of the five groups of USDA MyPlate. SuperTracker is a publicly available tool that has been described previously in the literature [29] [30] [31] and is commonly employed in the dietetic community and among individual consumers to assess how the foods they consume fit within the USDA MyPlate guidelines. A registered dietitian entered the data from the 3-day food records into SuperTracker to compute quantities of food consumed within each of the five groups of USDA MyPlate. All meals, snacks, and beverages for each of the 3 days for each participant were entered into SuperTracker, which produced total quantities of vegetables, fruits, dairy, whole grains, and protein foods for each of the assessment points (baseline, intervention midpoint, intervention end, and follow-up). The primary outcomes in this study were intake of each of the metrics of diet quality (vegetables [ 
Assessment of Attitudes Toward Healthy Eating
Secondary outcomes in this study were attitudes toward healthy eating at each of the study assessment points. Two questions were asked-''How likely are you to eat the following foods?'' and ''Would you be more likely to eat the following foods if flavored with spices and herbs?''-for each of the following five food groups of emphasis in MyPlate: (1) vegetables, (2) fruits, (3) low-fat dairy, (4) whole grains, and (5) lean protein.
Each question was scored on a three-point Likert scale, with potential responses of ''Not at all likely'' (score of 1), ''Somewhat likely'' (score of 2), and ''Highly likely'' (score of 3). These questions were not previously validated, but novel questions assessing attitudes toward healthy eating that are unique to the intervention using the Likert scale have been successfully evaluated in previous work. 19 
Data Collection
All study data were collected from participants on-site at the two schools under study by Institutional Review Boardapproved research staff from the University of Maryland School of Medicine. Research staff that collected data were not involved in the analysis of study data.
Statistical Analysis
Descriptive statistics were computed to characterize the study population and describe the distributions of the diet quality and healthy eating attitudes outcomes throughout the course of the study. Differences in demographic characteristics between the Spice MyPlate and control groups at baseline were assessed via w 2 or t-tests. The Shapiro-Wilk test of normality was conducted for all study outcomes. Potential differences in changes in the two attitudes toward healthy eating, as measured by three-point Likert scale questionnaires, between the Spice MyPlate and control groups were determined by Wilcoxon-Mann-Whitney tests. Potential differences in changes in indicators of diet quality, as measured by intake of each of the five food groups in MyPlate (vegetables, fruits, dairy, whole grains, and protein foods), between the Spice MyPlate and control groups were evaluated using t-tests. In addition, Generalized Estimating Equations (GEE) multivariable regression modeling was performed to control for confounding introduced by potential differences in key covariates between the Spice MyPlate and control groups at baseline. Regression models were run for weekly intake of each of the 5 food groups of MyPlate (vegetables, fruits, dairy, whole grains, and protein foods) and the variables included in each model were chosen a priori and included study group allocation, study visit, baseline intake of the food group being modeled, race, age, and gender. Although the investigators expected that the absolute variations in both age and race would be relatively small in this urban and predominantly African-American sample of high school students, these covariates were included in the regression analysis because they were believed to be potential confounders of the relationship between the intervention and diet quality. Many Baltimore neighborhoods are largely segregated by race, which can introduce confounding due to the differences in the availability of healthy foods in different neighborhoods. Despite the fact that all participating students were teenagers, the research team suspected that there could be substantial differences in the eating habits and food purchasing and preparation abilities between 13-and 18-year-olds. Age and school grade were highly correlated in both study groups. Consequently, school grade was not included in the regression models.
It was also expected that dietary intake could be correlated within individuals throughout the study. GEE regression modeling accounts for within-subject correlation in outcome measures over time 32 and was used in these analyses for this purpose. Within-group changes in diet quality throughout the study in the Spice MyPlate and control groups were also modeled using GEE regression models and were adjusted for race, age, and gender. Statistical significance was defined as twotailed p
.05, and all analyses were performed using SAS (version 9.2; SAS Institute Inc., Cary, North Carolina).
Results
A total of 110 participants enrolled in the study (55 participants in both the Spice MyPlate and control groups), and the characteristics of the study population at baseline are presented in Table 2 . More girls than boys participated in the study (68% girls in Spice MyPlate group, 56% girls in control group) and there was no difference in gender distribution between the Spice MyPlate and control groups (p > .2). Participants in the Spice MyPlate group were on average 1 year younger than those in the control group (age 17.1 vs. 16.1 years, p ¼ .002), and although both groups were composed primarily of racial minorities, there was a higher percentage in the Spice MyPlate group than in the control group (98% vs. 86% racial minority; p ¼ .01).
There was no significant difference in intake of the five indicators of diet quality between the study groups at baseline, with the exception of whole grains. Participants in the control group reported greater baseline intake of whole grains than those in the Spice MyPlate group (31.2 vs. 8.5 g/wk; p ¼ .02). There were also no significant differences in responses to either questionnaire assessing healthy eating attitudes at baseline, with the exception of participants in the Spice MyPlate group reporting that they were more likely to eat fruit than participants in the control group (2.7 vs. 2.4 points; p ¼ .02).
Three-Day Food Record and Healthy Eating Attitudes Questionnaires Compliance
Participants in both study groups were highly compliant in completing and returning the 3-day food record and healthy eating attitudes questionnaires data at all study assessment points: baseline (96% Spice MyPlate, 98% control), intervention midpoint (96% Spice MyPlate, 95% control), intervention end (95% Spice My Plate, 94% control), and follow-up (85% Spice MyPlate, 76% control). Figure 1 illustrates the changes in vegetable, fruit, and dairy intake in the Spice MyPlate and control groups throughout the study. There were no significant differences in the change of intake of vegetables, fruit, and dairy between the Spice MyPlate and control groups at the intervention end or at follow-up. There was a decrease in fruit intake in both groups from baseline to the intervention midpoint, and this decrease was greater in the Spice MyPlate group than in the control group (À1.5 vs. À0.3 cups per week; p ¼ .03). The difference in rate of decrease was mitigated by the end of intervention and at follow-up, because participants in the Spice MyPlate group experienced favorable but nonsignificant changes in mean fruit intake relative to the control group. Figure 2 shows that the significantly higher intake of whole grains at baseline in the control group compared with the Spice MyPlate group was reversed by the end of the follow-up period. There was a significant difference in mean change in whole grain intake between participants in the Spice MyPlate and control groups (19.8 vs. À14.2 g/wk; p ¼ .004) from baseline to follow-up. The significant between-group difference in change in whole grain intake from baseline to follow-up was robust to adjustments for the difference in baseline whole grain intake, age, race, and gender in the regression model. The covariate-adjusted regression model revealed a 31.2 g/wk difference in mean change in whole grain intake from baseline to follow-up between the Spice MyPlate group and the control group (95% confidence interval [CI], 4.8, 55.8; p ¼ .02). There was also a significant within-group mean increase of 22.7 g/wk of whole grain intake from baseline to the end of the follow-up period among participants in the Spice MyPlate group (95% CI, 5.1, 37.4; p ¼ .01). There were no significant within-group changes in whole grain intake from baseline to any of the study assessment points in the control group. Figure 3 shows that the largest difference in the changes in diet quality between the Spice MyPlate and control groups was in the intake of protein foods. Participants in the Spice MyPlate group experienced a positive unadjusted difference in mean change in protein food intake compared with the control group from baseline to the end of the intervention (Spice MyPlate, 6.8 ounces per week; control, À4.3 ounces per week; p ¼ .001) and from baseline to follow-up (Spice MyPlate, 7.7 ounces per week; control, À4.7 ounces per week; p ¼ .0004). These significant differences between the Spice MyPlate and control groups persisted after adjustment for covariates in regression models. There was a 14.3 ounce per week difference in change in mean protein food intake from baseline to the end of the intervention in favor of the Spice MyPlate group compared with the control group (95% CI, .8, 22.8; p ¼ .001) and a 13.2 ounce per week difference from baseline to follow-up in favor of the Spice MyPlate group (95% CI, 4.5, 22.3; p ¼ .004) after adjustment for covariates. There were also significant within-group increases in mean protein food intake among participants in the Spice MyPlate group from baseline to end of intervention (6.7 ounces per week; 95% CI, 0.2, 13.2; p ¼ .04) and from baseline to follow-up (7.7 ounces per week; 95% CI, 2.4, 13.0; p ¼ .004) after adjustment for covariates in regression models. There were no significant within-group changes in protein food intake from baseline to any of the study assessment points in the control group. Table 3 provides data describing the changes in healthy eating attitudes among participants in the Spice MyPlate and control groups throughout the course of the study. The results for the question ''How likely are you to eat the following foods?'' demonstrate that participants in the Spice MyPlate group reported that they were more likely to eat lean protein (p ¼ .02) at the intervention midpoint than at baseline and that they were more likely to eat vegetables (p ¼ .03), low-fat dairy (p ¼ .01), and lean protein (p ¼ .006) at follow-up than at baseline. The results for the question ''Would you be more likely to eat the following foods if flavored with spices & herbs?'' illustrate that participants in the Spice MyPlate group reported that they would be more likely to eat vegetables from baseline to the intervention midpoint (p ¼ .04), from baseline to the intervention end (p ¼ .01), and from baseline to follow-up (p ¼ .01) if flavored with spices and herbs. Participants in the Spice MyPlate group also reported that they would be more likely to eat whole grains from baseline to follow-up (p ¼ .05) if flavored with spices and herbs. There were no significant changes in any of the questions assessing healthy eating attitudes in the control group.
Changes in Diet Quality
Changes in Attitudes Toward Healthy Eating
Discussion
The Spice MyPlate nutrition education intervention and evaluation were feasible among this sample of urban and predominantly African-American high school students in Baltimore. Furthermore, this adjuvant intervention was associated with modest improvements in several indicators of diet quality and attitudes toward healthy eating compared with standard nutrition education alone. The positive effects of the time-efficient (less than 10 hours) and school-based (offered during health education class) Spice MyPlate curriculum were not apparent at the 3-week intervention midpoint, but they were evident at the end of the 6-week intervention and persisted at the followup assessment visit 1 month after the end of the intervention. These findings suggest that more than 3 weeks of 1-hour weekly sessions of this adjuvant nutrition education intervention are necessary to promote dietary habit changes and attitudes toward healthy eating in this setting.
Spice MyPlate was the first experiential and school-based nutrition education intervention conducted in an urban and predominantly African-American sample of adolescents. Although few studies have evaluated the impact of experiential nutrition education on diet quality and healthy eating attitudes among urban populations of children and adolescents of any minority ethnicity, the feasibility and generally positive preliminary results of the Spice MyPlate intervention corroborate the findings from one notable previous study that inspired this intervention. The 12-week LA Sprouts program incorporated experiential nutrition education lessons, cooking, and gardening targeted to the cultural food preferences of a sample of predominantly Latino fourth and fifth graders in Los Angeles. The participants in LA Sprouts experienced improvement in their intake of vegetables as well as their attitudes toward healthy eating. Moreover, overweight participants in the LA Sprouts program demonstrated a reduction in body mass index. Although assessing changes in weight and body mass index were beyond the scope of the Spice MyPlate pilot, future studies may consider assessing changes in these important outcomes.
There were several key strengths of this pilot intervention and evaluation. The Spice MyPlate intervention and evaluation were both found to be feasible in the urban high school settings under study. The success in the challenging school environments was likely due to diverse contributions from the multidisciplinary study team of collaborators from the academic, dietetic, public health, community-based, nonprofit, and public school system communities that collectively designed, implemented, and evaluated the Spice MyPlate intervention. Key programmatic and study design elements, such as the decisions to offer the intervention as a part of health education curriculum time during the school day, focusing the content on spices and herbs, using 3-day food records to feasibly assess diet quality in this demographic, and emphasizing experiential nutrition lessons and participatory cooking, were informed through stakeholder engagement with teachers, students, and parents/guardians. School administrators embraced the intervention, partly because of the fact that the Spice MyPlate intervention was designed to be time-efficient, minimally disruptive to the school day, required less than 10 hours of curriculum time spread during 6 weeks, and was both culturally tailored and based on accepted USDA MyPlate guidelines that complemented the standard health education curriculum in their schools.
The feasibility of the Spice MyPlate intervention was manifested in the successful delivery of every intervention session, and the exceptionally high participant compliance with the completion and returning of the 3-day food records and healthy eating attitude questionnaires (94% in both study groups at intervention end) suggests that the evaluation strategy was also feasible in this setting. An additional strength of the study was the follow-up outcomes assessment conducted 1 month after the conclusion of the intervention. This allowed the investigators to assess whether any changes in diet quality or healthy eating attitudes that occurred during the intervention persisted in the shortterm. Compliance at this follow-up assessment 1 month later was also relatively high (85% Spice MyPlate, 76% control) and likely would have been higher had data collection not occurred during the final 2 weeks of the school year, when many seniors had finished their academic requirements and were no longer at school. Future studies would be well served to perform all data collection several weeks in advance of the conclusion of the school year.
There were also several notable limitations to this study. Participants were not randomly assigned to the Spice MyPlate or control groups. Furthermore, the Spice MyPlate group was protein 13 20 20 5 21 28  7  13  26  6 23 24  9 22 22  7 23 23  6 16 23 5 17 
Likert scale question responses were as follows: 1, not at all likely; 2, somewhat likely; and 3, highly likely. *The p values were calculated in comparison to baseline scores using Wilcoxon-Mann-Whitney tests. Bold italicized type indicates statistically-significant change from baseline (p < 0.05).
drawn entirely from one school and the control group was drawn entirely from another school. Although this likely created some bias due to inherent differences between the students at the two schools that could not be adjusted for in regression models, the research team believed that this design would be the best way to prevent ''contamination'' of the school-based intervention content between students in the Spice MyPlate and control groups if both intervention arms were offered at the same school. Staff at the intervention schools advised the research team that there would be interaction and likely sharing of information between students in the two arms of this study that would occur outside of health class during the remainder of the school day if both groups were offered at the same school. This was believed to be a particularly important consideration because the cooking and food preparation sessions with a professional chef, and other Spice MyPlate intervention components were highly visible to other students during the school day. Nevertheless, although the Baltimore high schools in this study were intentionally chosen for their relative similarities with respect to socioeconomic status, racial minority composition, and geographic proximity, there were some differences between the study groups at baseline by age and race. The improvements in diet quality in the Spice MyPlate group compared with the control group withstood adjustment for age, race, gender, and baseline dietary intake in the regression models, but there may still have been some residual differences between the study populations. Feasibility and preliminary evidence of benefit of Spice MyPlate were established in this pilot study, but randomized allocation will increase the rigor of future studies. Another limitation is that there was the potential for recall bias in this study because the 3-day food records used to assess diet quality were self-reported. However, 3-day food records have been validated for usual dietary intake 28 and were believed to be a more feasible method of dietary assessment in this setting than 24-hour dietary recalls or Food Frequency Questionnaires. Nevertheless, although every 3-day food record collected in this study was reviewed and entered into a standardized database (USDA SuperTracker) by a registered dietitian and subject to collaborative secondary review with other investigators on the research team, there was likely some degree of misreporting of food quantities and other inaccuracies in the food records by participants in both study groups. An additional limitation is that changes in indicators of diet quality were represented by quantities of dietary intake of the five groups of USDA MyPlate (vegetables, fruits, whole grains, protein foods, and dairy) that were consumed and were not adjusted for total energy intake. It is possible that the improvements in diet quality noted in this study may have been due to participants in the Spice MyPlate group eating substantially more food than the control group during the study. However, the authors do not believe that this is a likely explanation for the findings during this relatively short intervention period, in which the potential to change the quantity of food that students consumed was limited by several factors.
A related limitation is that there were likely restrictions to the changes in diet quality that were possible in this study. Approximately 75% of students in both of the high schools participating in this study were on the standardized free and reduced-price breakfast and lunch programs at schools. Therefore, the relative standardization of dietary intake in two primary meals during the school week likely incurred a ceiling on the ability to change the foods that the participants consumed during the study period. Access to healthy foods was also generally limited in the neighborhoods in which most participating students lived in both study groups. In light of these barriers that likely restricted the potential for improvement in objective measures of diet quality at this point in the students' lives, the investigators also assessed various subjective attitudes toward healthy eating that were hoped to become ingrained in the students. Although improvements were noted in these outcomes, there were several limitations to the healthy eating attitude assessments. The healthy eating attitudes questionnaires had not been previously validated and the participants
SO WHAT? Implications for Health Promotion Practitioners and Researchers
What is already known on this topic?
Previous nutrition education interventions among children and adolescents have revealed mixed results. [11] [12] [13] [14] [15] However, experiential and culturally tailored nutrition education has been shown to improve the diet quality and healthy eating attitudes of younger children and some racial minorities, particularly Latinos. 15, 19 What does this article add?
To date, no studies have evaluated the feasibility and effectiveness of an experiential nutrition education intervention tailored to urban, African-American adolescents. This article begins to fill an important gap because African-American adolescents have been shown to have lower diet quality 33 and suffer the highest prevalence of obesity of all racial groups. 1 What are the implications for health promotion practice or research?
Although randomized trials in larger and more generalizable samples are needed to more rigorously assess the effectiveness of the Spice MyPlate intervention as an adjuvant to standard nutrition education, the preliminary results of this pilot study suggest that this school-based intervention is feasible and may offer modest improvement in some indicators of diet quality and healthy eating attitudes among urban and predominantly African-American adolescent populations.
were also asked to report their attitudes toward food groups that may not have been entirely clear to them. However, one of the primary points of emphasis in the standard nutrition education that participants in both the control and Spice MyPlate groups received was providing specific examples of the types of foods that fit into each food group of MyPlate. The investigators believed that this was essential not only to help participating students improve healthy eating habits, but also to properly categorize the food group questions that were asked in the study.
Despite the limitations of the healthy eating questionnaires, the standardized meals and barriers in access to healthy foods may partially explain the finding that participants in the Spice MyPlate group reported that they would be more likely to eat vegetables if flavored with spices and herbs at all study points, yet did not report an actual increase in dietary intake of vegetables at any study point. In light of the potential restrictions on the ability to improve diet quality in this setting, the effectiveness of the Spice MyPlate intervention in improving diet quality may have been underestimated in this study. Although the feasibility and modest improvements in diet quality and healthy eating attitudes observed in this pilot study of a novel nutrition education intervention are encouraging, further research in larger, more generalizable, and randomized study samples is needed to confirm these findings.
